(19) 



JJAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 11126052 A 
(43) DatB of publication of appBcation: 11 MM 



(51) int a G09G 3/36 








G02F 1/133 








//H04N 5/66 








(21) Application number 00202472 


(71) Applicant 


CANON INC 


(22) Date of fiGng: 24.10^ 


(72) Inventor 


SAKASHITA YUKIHIKO 


(54) DRIVING DEVICE AND DRIVING METHOD FOR 
LIQUID CRYSTAL DISPLAY PANEL 


outputs It as 
output (lj,k). 


a liquid crystal panel driving signal 



(57) Abstract 

PROBLEM TO BE SOLVED: To make the degradation 
characteristics of a stifl ptetura and moving image 
caused by a iiysteresis characteristic of a liquid 
crystal panel Improvable, and to enable a high quality 
and high definition picture to be displayed by adding 
the product of a compensation value decided in 
accordance with a voltage luminance compensation 
characteristk) and a coeffk^ient decided bi accordam^ 
witii voltage of the present Input video signal to the 
present input vkieo signal, and deciding driving voltage. 

SOLUTION: A computing element 205 calculates a level 
rb of a hysteresis generation region previously 
displayed, a period tbw in whteh the hysteresis 
generation region is displayed, and an elapsed time tbp 
after display of the hysteresis generation regton. and 
calculates compensation quantity by a look-up table LUT 
207 based on the result A multiplier 208 multiplies 
co mpensati u r i quantity outputted by the LUT 207 by a 
coefficient outputted by a coefficient generation 
circuit 203. An adder 209 adds the product of 
compensation quantity outputted by the multiplier 208 
and the coefficient to a video signal g(l,k.k) and 
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f^mW- 1 1-1 2 6 0 5 2 



Miey yt:-:?' t"^;u^B*iat Hyie31i±t^A:t)B!Ji;ffiiS 

mie^s^^soai:'! 5- Bfne5a^E«7)A:»3Bi)!*8ifi-9-(cjDS[ l 

t -f ^ msm 3 X{± 4 (clBm^^^B^B^ N-^^;Hifi)^« . 
[ft^3S5 ] A:'DBj«iiSff-f-(cS':Jv^T?SB^BS^/N-^vP 

BuieA::bB*«fi-f-<^i^'<;KcjetTf«iita'^-r-l>^ 



mmjEti,zmimmim-r^mv.^f^t . 

[ii*iI6 ] A:'3Bift#fi-f-cso%^T?SB^a^>'N-^>;i' 
2r|gi&-ri)^B^B«5^>'>?;t-/HiKiSiatcfcv^T , 
HiriaA:*:8*|gfi-f-<7)U"</Wc:iC tX^Sf 

^±^^5:b . 

m^(Dmtixt}^Wim-^(^u'^j]^bm'&<^m^-t:' 

HU le t-- 7 i: B? IE f - ^ uK;mm^m t mrlB / 
>t-^ u-Kji.^mmbmMiM^coxtivfi^.m^<7)u 

^MzS':S\,^xmiEi&^^-t?>^fkb . 

miimjEm.izmi{m^m-r6mn^^S:b . 

[it«iI7 ] A:tiB*iifi-^(cS-:Jv^T?SB^B^>'N'^vi/ 
3S«OBfriBA::bB*^fi#oK;Pt3S^E<?D3l*f-i? 

(cs-:}"v -^x Btrf e^Ka^B*^/' N'^-^/i-ioKijjfi-f - r ■?> ie 

zrfiti. , MiEliKjft-^T"l>riEfSB^Ba^^N"^-;uf-ffiK-ri) 
^ t ar#SI[t-ri>MBVN°^vU^gB. 
[ff*«8] A:'3BJ«5<afi-ttcS^V^T7SEB^B«^r^N'^vl^ 

HU IE b-- 7 i^^ji-mmmm t luiEJiiS o a* B^^m-^o 

. friEIEt^)ft^T-mrlE^SB^a^^/'^•^-;^S•|Bi6•r■l> 
i h $r Its i: f ■& Mb^b^ N*^^;HIEil)^«. 

I imm 9 ] A;>]B*iifi-tts^"t ^xm^smm^ 

SI^EOlulE A^] ^ftfi-f-CO 1^ i: il^tOSm b'- U 

m^mm b srMiw-r t , 

muyyi^-^ i^^i'tm^^bmm^<r>K-)jmim 

■^(^UKfUb tcSoa -^T B?IEMB^B^>'N*^;uo|giSfi^ 

imt. mtmmm^x'mtimi'em^-<^-ji-i:%m'n 
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^Mzm-:s\,\xmmm\^-9 u^jut i^'-^u^/umm. 
^mbmBm^<^xi)s^^m'^-<7)u<ji'kt,zm-r^\,yxts 

[fl^ii 1 3 ] A:^B*«fi-g-tcS^v^T?SB^B«^VN-^-« 

ftmLx\.^fzm^mmizmtxm*)mt ^mm^Bm^ 

ms. h (c^o'v ^x^^-^tih mmms.x-m?M.^Bmi7^ 

^vl-5-|Ei&L, 15iS31:i£iOA:^3B^ffifi-fcr)^ai:Byie5g 
B^Ba*/N'^^/HE»:fi-i$. 

[ m-mm 1 5 3 A:^B^tc«-f-j;s^v Wl^^t^j n-^t^ 



It^lB^Ti^J^A-JVimmL^ mriS^^EC0A^)a^i«fl-f-<?5 

tif^iii 6 3 i«iemffiissffljE#i±r^icBuie«i^ 
[ m^m 17 3 A:^3 B*#,fi-^tcso'v -^xm^Bm^y 

>'^^:IES^^t&^SB%«^>'^*4vHB»:&-}^{Ci3^^T. 

Bu ifiA:^3 B*#,fi-f-i7)=^ft^ L T v> .2) ^ e- tgff** 

Sis L T I. f - m.smm^m t miix:f3 i^Mm-^<7) 

-C V y y t HEE^^s tizmtXWOWx.m 
ie^gB^^>'^•;T>/^^OllBESf ^ffiElf i: tut EA^> 

?SB^B^^N*^vP$:|gKj Bal£5gi£c7)A:':^«ft-^om 
JE t mtm^^M LT V ^ S t:— ^ HiE i: tcS^v 1512 

B^B«^^N-^^;HEiS:frS, 

im^m 1 8 3 xt)tkmm^izm-^\ ^xm^B^^u^ 

mrieAi^D B!feffi^I#<^«E«J^ L T t ^ ^ am f- ^ i: 
MieA^lBjfc^Sd^tfOJgit^if LT ^'>i.S2»b-;7^E*^- 
li^ L T I ^ b- ^ mmmm^m b mtixti BS^ft-f-*^ 

T V ^ s y ^ b- ^ mKmmmm bizmtxt7]0Wx.m 

mm■^■<^m,}± b (cs-^a ^xmM^ti:^ mmmsx-mu 

^B^B«^>'^•^-/^$rlEi& t , mMim^(7)Ati^i^m^cr,m 

Smb--^«JE t Btif5e-:7mBE^B$fai: Boiey >br 
- ^ ^EJi^B^ra fc 2r jS<?3E^-r •& C: i: i: -ri-JS 

B^Ba^^N°^-;Hg»i:^S. 

[it*:^ 1 9 3 it*Ja 1 3Jbm i Sov^-^ixi^ 1 Jlic 

(^xfivmm^iztuM^-ti, zbizx omieigifttBEs-^ 

C^HJcol¥iai'2rlSiBJ3 
[000 13 

m^Bm^^-^^^/i^i^^mmsiiXz/mmifmizmi-^ 

X'hi>, mz. 3|s:^HJ{i:|gB°B*^>'N'^^;Ptc*5(t-Sb;^x 
[00023 

[t3e*c7)g$g3 i^B^B*S^>'^'^-;WcO^^^'l4$:3i# 
LTti, !tt^¥7- 5 2 3 3 l-^Jj^mzim 
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c^^S^U SP51 190S4 l,zimcommcoJ: o tiJiE 
[0003] 

[ 0 0 0 4 J -e-dT-^SIBHti. MB^B^>'N*4^;Ucob;;?,7^ 
[00 05] 

t . |fi E t - t mil f - L"<^;1^^»^PbT t m 

rHuieiS^£<^A:^BS#cfi-^fcjD^LTBuie?SB^B*^5^N'^- 

[ 0 0 0 6 ] ^Ac, :^^mizxhM^B^^^-;mw}mm 
m^B^TjkJ'^^jimm^s.izii V , m^<^ms?sK:h 

[00 07] *^HJ(Cj;&MB°B^N'4vHgtiJ:^S(±, Xtl 

L T I ^ ^ « m f - ^ t Hu ieA::'3B*ftft-§-c7)ii^^S» 
i^ia t friSA:':B*««-f-OJl?3E«jf LT I ^ S»*h-- 

iii.SEijjmff-C'Hirie?gB^B«^N*:t>>'US-lEi!j t . i«r 



[0008] 

hfzih(7imX'hh. ms (a) tt3^,^T, A^I^^Uff-t 
Si,-'Si,(i. 1 v'U'-Ai5#cr)I3I-a^iOfl-f--C'S. 
^. Si,{iaK/UT-J)0, Si2<i:?'"V- 

!>. Siiioi''<L;ut Si,(7)i-^;H4Pl-T'*S. A:^3B* 

« ff # s i 1 - s i 4 o#-<? {.znm L fzm.Tmm'^ s „ i ~ s 

>-;^**»"^tTi'-»S. ^ixti. ^B^Bt=:t^xU->';^# 

[0009] *M©^®T'{±. II 3 ( b ) (c^-r J: P 
tc. fiiiE«5^#?1IS(; J: 0 . A:'3fi-f-S-«jE«-§-tc^ 

^LT, dittcj: D?SB^B«^7^>'N°^^>'l^SrlM16LT, 
&lzi6\,^X\iX^Vi^:^m^%±L^j:\^Xo{zkoi,z^ 
h.ms (b) l^fcV^T. A:bl!*^;«-vSi4^ffliELT 

KyuSra^SSoj' <r>\^-^vtn—i,z-th:ib¥X' 

[0010] mmBm.crmmiZ'oxyxmm'thmi.z^ 

[0011] ia4ii||^^/l.3^>A,ai/A:;u^-c(c^mL 
tzMKi epio L7t:^-^co?gB%*^^N°^>/U-c7)S5^»^(7)h 

/ctfOtfiiT)!!^^^!!^'?) 0 . bJiUl^^/l-^EpinLfccT)*, 
cO^fttft^T'S)^. llltc:i3C->T, ARJi. SK/U-S: 
E|]SDUT36»<i,B!ft^fi-^c7)^P3 0 (C^JCEL^tliESrEpSD 

Lfz'i^^cDm.^mB.t . Wi\^^vz:mviLxt^t^m^m 
^comms o^zMmLtzn-<7^ms.'km\iLtz^-^com. 

%<^MU'<.;i^EpM^ . s.:/" 5%c7)iiK>'i^EPW^£75epaD 

EPM^5.t/ 0 %cO||K;wepM*c7) cO/^i(tT'i5 -5 . 

m^y^Mznm Ltz'^'&^mimKc o , b-- K/i-jt? 

[0012] i^c. b;^xl/>-x^$tt{i:b°-;?K;Kc 
c7)b--i!'lx'<L;L'*n 0 O^coeK/UCj^^CLJtlflSft 
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5 %c7)||K;nc^B5 L/w^^ttft^ltcov 4> [ol«T' 

[0 0 13] (l4iat/H7cDtx-r^i^;^#1±(i. SP- 

i><7)X'hh. m't)^^cr,^mf>z^i:>ix\i. bXT^US/;^ 

[ 0 0 1 4 ] EI5{i, b;:?.x^i^;^^ttt«OB$raES#ftiO 
l-Osr^fH-C'ftS. -r^i?-^, SSSiMK/l^SrEPjD 
LT *^ ^);^-r -y rmz^m 3 0 <Jr)(i#$- EPJd Ltif^-^iT) 

y°mz mm s o com-^ ^ ep l ^^T^^^if ;K ^ ^ l 

*-)3 ofm^zl%b^t'm-cDml,zm.■mi■^. 
[0015] b;?.x^>';^^ti4oi, -p i -^co^r^i^^^ 

^u^/i-) ^maLx^^f^mrmz'Lim-t^ztx'h 

0 6 (i b'- ^ U^iV^: m\iLX\ ^fz BtH t b X -r ^ 
i^;:?.* A R-J^m-^ LX^^h^t zrTjk-ti^' y 7 X'h . 
[0016] ^^feJ^Sti, &±Bni^i)HZLfz. b>!.7^ 

§:ti:t::LT. dilz-ffliE-ri. tc7)T$>.|>, St^. b^ 

[ 0 0 1 7 ] 0 1 \i:¥mm^m\,zx i>mFBmrsf<:^)i'(r> 
[ 0 0 1 8 ] m {,zii\,^x .201 \-mm.m^xti^ 

T$>'9Bifi®ft-tg(l.j,k)SrA^l-ri.. ^:*3. Iti. Bj^m 

icoait:^!*]^^^^, kJi^P—AS-f-^^f . 2 02 
ti. B*^lft-f-g(l,j.k)cD^-^;l'2: 1 6Et«-LT4b'-/ h 
{CX>'3-H-ri)Xy3-:J''l , 2 0 3{i, xyr7-:J'' 
1 (^?-^20 2) c7)Jll:tl$-SlI'(mS:^;t-r§f^m^ 
2 04Ji. BS<lft-f-g(lJ,k)cO^A^;L'Sr8E:5i-L 
T3b'-y htz:x>3— KLTxyrj— Kfflnrb?:thi:*3-r 
|,x:^3-:J^2. 2 0 5{i?1I^ST'^>Os MUf. CP 
U^i;'Tiifi!c$il4. 2 0 6{±vlS^2 0 5cOffi:»Ja-l 



5{i. x>'rj-:r2 (^?-^2 04 ) <50tiJ:»3nrbi: . 71^ 
-i*;-* ^: U 2 0 6 <50tiJ *rb ( 1 . j , k> . tbw(l . j , k) , tbpd . 
j . k) Sr A:tl L . ?1^T^:IIT'^) rb (1 . j , k) . tbw ( 1 . j , k) , t 
bp(lJ.k)S:tti:']-t^. ft^rb(l.j.k)(4. ft^LTV^i, 
e-^K/PT'2bl). BJiBoao, *lliS?g.TOi:b:- 
91^\^^m\^^Jl--}i^tLX\^h . {i^tbw(l,j,k){i:. 
BSjffifi-^*^ b-- ^ K/PT'ft B$Pb1 ( 7 1/ - ASf ) T 
hh, «-^tbp(l.j,k)t4. Bi»i«^-§-*ih'-:?K;Pt:-$> 

jvx'hhmm^m (7^-^^) ts>-i.. 20714, /u 

?aS^2 0 5<0ai^lrb(l.j,k).tbw(l.j,k).tbp(lJ,k) 
arA^jL. •?-iXfc:iEt-C0iJ;i{f4 b'-y hiOffijEitrffl^i 

■th. 2 0 8(4«»:§IT'*>0, LUT2 0 7*^ai:tl-ri. 
«iEjiU^^^:t[Hl£-§ 2 0 3i}^^-:h^him.z:m.-rh. 
2 0 9{4JPJ!g^TS. •? . ,k,k)H. «^ 

2 0 8i0tb^I-r^ffliE«i:ff^i^m^jD»LT. ^ga^a^ 
5^^^°;7-;HEIJ)fi^output(l , j . k) t LT ^i^-fi.. 
[0019] EI2{4, x^-n-:/ 1 (^2 0 2 ) Olt 

20 2) Ji. K-fy^tih^mm^z:^i\^'ix]m\y^)l- 
1-15 (i?-f-3 2 2-33 6) tm-T-l. 1 SfflOJt 
«J^1~1 5 (?$#3 0 2~3 1 6) im^t. im^ 
1~1 5 (^?-^3 0 2--3 1 6) COI 5b-"-y h(r,^t\'k 
4b' y hi;x>'3-F-r^X>'3-^'3 1 itt-hm^ 
^tih. tmu^Ji-<7:)^mzJ:D . nmmi>z:jiya-]^ 

::'c#V'.^iigT-- j; 'Omi^Kitmu^/liskm-thZtlz 
X 0 . fi^i^^ij'-^r»'^x>3- H b'v Mfcr— ^icffp 

[0 0 2 0] x>-3-^'2 (^?-^2 04) li. x.ya- 

(^?-§-2 0 4 ) tfOai::?3nrb(4"000b"*>4>"lllb"tfOffiSi<7) 
Utrfc S. aj^]nrbO"000b"*»ii,"101b"<i:6f5®£0||V 
^/l-X'hK), "000h"^-i,"101b"{,ZiS^<l,Z^-oX. XK> 
e^^;HC3fi-P'<. *f^JT(4. "000b"*»^"101b"i-C-^ 
IHi!lbX7^Ui^;^^^^'<./Ui: LTU.|>. "nib"{4a(il 
b;?.-fixv';^^^^;i.T*^. "110b"(i:4>iaU'</UT' 

iz, mmi:X'rl-'>X^l^'^jl^ ("000b"-"101b") t: 

mkLtzm-^ii. mm^:^-T\^i^:^i>zxi>m7jknit^7ik 

K;l^"lllb"^*^L7^ciS-^{4. eil!lb^TU>';^{c<i: 

MK/U ("000b"— "101b") ^/i{i:aK;P"lllb"g:a 
7jkLfcM^z:^-t. tbpJi;, Mb^yl' ("000b"~"101 
b") tt:ii&l^^J\^"mb"^^^Lfzm. +Pb1U-'<;L'"1 
10b"(c^f# LT*>4><7)gigiJ^F^S:^-r. 
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[0021] mtnrhcom"110b" tm"mb" t(7)m.^ 

fc . "loib" t "110b" t (Dmrnt. mmmwim^c^ i o 
[0022] ms.m2o 5{i. m^mmt<&u^/Hzx 



mmmthp^rntHL. ^c7)mJkt:miZ. LUT2 0 8T- 
[0023] mz. ?M»f|2 0 5 col&-f^t:ov%T. mM. 
[0024] 

mi] 



A :fj 




n r b 


rbCi, j.k-0 


t bp 
(Ij-k-l) 


rWi.j.k) 


tbw 


t bp 


< " 1 1 0" 


"1 1 l" 


= 0 




+ 1 








Reset 


Reset 


= -111- 


don' t care 


WISM nrb 


Reset 


Reset 


= * 1 1 0" 


don' t care 


don' t care 


rb 


m W 


+ 1 


="111" 


= "111" 


don' t care 


^fil nrb 


+ 1 


Wi IS 


^"111" 


don' t care 


S®^ rb 


Reset 


Reset 



.(2) 



t-fAWI'Z. mV.^205li. nrb.rb.tbp^^jttC. if 
T, •5-CD^m5rStCLUT2 0SaL<7^-A;<qEi;2 

0 6 ^ai:'D-r 7t ii6otb. tbw. tbp ^mM-t ^ . 
[0025] mmi. m i co®~®o6«^icij-^-c-# 

[0026] ®51:7l/-2.i50D*^ft-§-Oft-f-L'^;Unrb 
*^"000b"— "101b"(?):^-^{i;. mm<OiiXy'U->X$M.mX' 
hhtz^^ my\^-J^<^mxh (=rb(l,j.k-l) tiiMt 

^LtiZt *^;b*>^ . iXiz , tbptc: J: 0 . sX/p^^jijg 

Bf-ri). tbp=OT-$>ix{f . ^<^ffi^*5;||L^A;.;U 
TS) ^ C: t ^fzisb^ L T v -> l> ||^'<.;k-bS:5E 

i^^42r$r^it-f -^/C*^. nrbi:rbC0/h$»,^::^r2-7l^- 
•L,^=tV20 6<7)l,zm^Thttmu<JUrbfr^. ttl. 
tbp=0(7)Bt{i. l|K;U*^Jl^LTS^$ii^7ti6. tbw 
tCl 2-jD»:-ri.. tbp{iC:tLSTc7)fifSrf?.ft-t.i.. 



[0 0 27] ©iTt. tbp^ 



^/l'2-|!^?i-t-|>;ti^. rb=nrbttTs tbwttbpJiOtcU 

[0028] omz. im<^^XTU>'X^u^jum 

rb="lllb"cD^-^{4, AOB^-ip'S U-<;UT'J> 



^tzif>. ^ifztZhXf'Ui^X^ly^fV^JS.mt^tz 

rb=nrbtL. tbwttbp(iO{cy-fe-y h-f-|>. 
[0029] (S>mmmiE^l-^/Unrb="mb"C0^'^ii, 

7tJ6. rb25.lA'tbw(iCix*T-cOffi^ff.3*L, t;^7^W->- 
;^^^ffii*2rfe{tT*»4>O^B§r^T'S>Stbptci SrjD 

[0030] oikiz. isaai(t-f-*J"nib"£o*^{ciiv^ 

T , amco i:Xr-U l^X^± U-'syHIrb*^" 111b" X'htl 
my l^—jLXWf: LfzMtfi& K;UT'S) iZt ifih 

t^^fzib. ^xy'Ui^x^i^^jum^ji.i^mwitbMiz 

[ 0 0 3 1 ] ©ifv:. mmmm^t^"nib-x-hiiii. m 

*t>. mfzl,z\iX'rl-i^x^U^fUiBI>zM^i>fz 

rb=nrbi:L. tbwtthp^ OlzV-t-y h-f^. 

[0032] m^(7)fztbl,z^ z<D^t:mm-thyuyy 

J^m^m9lZyik-t. 

[0033] ^X^Ui^X^\y^l^njSiilMiiX 

r/'p^mm^mraitbpii . yi — A^:^^yh-fh:^'y 
~^mmmz&mm^t:xti-th^t'(7)ijmzxo. i 

yu-Atico^^^i^-f. ilM.<7)yi'-Ami>zwm-tlz 
bii'^mxh^, ZtlizXK), \LX'r\yi^X-.%^VKji' 
**B#patbwij J: t/^PslPlS^B^PBltbpO t' -y hSti; Sir 
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[00 34] tt:, JC>3-ri (1^-t20 2) b^WL 
f&±[HlSS 2 0 3 t . LUT2 0 7t, «»:§|2 0StjD 
a[||209tSrl-:)«^LU TTltfi£^|. <! b i^-^mvh 

[0035] MiZ. :^mmmmit. hXy-Ul^X^^U 

<j\^b. ^::^^V'i^:^^i^<ju^t^mb. ^mmm 

cohXTi^'>:^&ifi^^^iihZbizm':}<tcoThh 
[00 3 6] 

&.±mmLtzi:oi,zipi%mizxixii. m 

B^B«*v\-;r^;i.£Oh U ^-^Wttlc J: J: 1/16 

[0®£7)©m'SrlSHJ] 

[01 ] 3<^^HJiO||»{E?g,^tCj:|,?go1.^'C:^;HgK,^gc7) 
[02 ] X>'3-;J''lD]lScO«fi)(;O10lJS-^-f:7-a7 ^0 

[03 ] ^B^B^^f^-;uohx-f';>-;^^IEcoSJl$-iji 



[04] S£B^B«*>'N'^^/u«ot>^-ry>'^#'S (EPJDlffi 
[05] ?SB°B«^RVt;7.yUc7)t;^T'J>';^^ (SaiB^r^ 
[06] ?SS^S^>'N*-^-;K0b;:^xUi^;^.!S1± (t;^,-rU 
[07 ] m^^7TiJ'^^-)l'Cr>\zXy- 'J i^J^iffS (EpjD«J± 
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if (nrb < "110") then 

if rbCr,J.k-.1> = "ill' then 
rb(i, j.k) <= nrb; 
tbw(i» j, k) <= 0; 
tbp(i. j.k) <= 0; 

else 

if tbp = 0 then 

if (nrb < rb(i. j. k-1)) then 
rb(i, j, k) <= nrb; 

8 I S-6 

rb(i, j.k) <= rb(i, j, k-1) : 
end i f ; 

tbw(i, j, k) <= tbwd, j,k-1) + 1; 
tbp(i, j, k) <= tbp(i, j, k-1) ; 

else 

rb(i, j, k) <= nrb; 

tbwCi, j,k) <= 0; 

tbp Ci. j.k) <= 0: 
els if (nrb = "110") then 

rb(i, j. k) <= rb(i, j. k-l) ; 
tbwd. j.k) <= tbw(i. j.k-1) : 
tbp{i. j.k) <- tbp(i. j.k-1) + 1; 

e I se 

if (rb(i. j, k-1)="lir) than 
rb (i, j. k) <= nrb; 
tbw(i.J..k) <= tbwCi , j. k-1) +1; 
tbp(i. j.k) <= tbpCi. j.k-1); 

e Ise 

rbCi. j, k) <= nrb-, 
tbw(i. j. k) <= 0: 
tbpCi, J, k) <= 0: 

end if; 



